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4. Japanese Pat. JP-B2-HEI-2-42313 (1990) 

explained in the specification as Reference 4 
PURPOSE: To reduce the generation amount of a coarse ferrite and form the welding 
metal showing excellent mechanical property by satisfying the specific equation by the 
sum of the metal Ti of the inside of a flux and the Ti of the inside of the metal sheath. 

CONSTITUTION: In the flux cored wire filling a flux inside a metal sheath less than 
or equal to 0.14% Ti metal for the total weight of the metal sheath is contained in case 
of the inside of the metal sheath and less than or equal to 0.7% Ti metal for the wire 
total weight in case of the inside of the flux on the metal sheath and one part of the flux. 
The sum of the Ti metal inside the flux and the Ti of the inside of the metal sheath 
satisfies the range of the following equation. 0.1% < Ti inside flux + Ti inside metal 
sheath x 5M < 0.7%, whereas M=l-flux filling rate %/100, and the filling amount of a 
slag forming agent is taken at 7-18% for the wire total weight. 
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LT^* < t *>C : 0-13fifi% CmT*t96t^ 
•7) JUT, Si : 1 %IU-F&ZFMn : 25%!^ £^ 
tt5fc*fc, MtcCr: 1—10.5%, Mo:03- 
2.1%, Ni: L2%OTJ:»3**i»a*63i3?5n* 

lii:«LT> ZrO, : 2- 4%. Sid : 1 — 3* 



*%, MgO : 1 — 3%, &Sft«5 : FeO*»-ei.5 
—3.5%, XtTTiO* : 02- 2-5%£^#L, S.-z> 

L T0.14%J£rF, 7?y?X 7 * 

U X0.7%JilTO5^aTi L , 77 



U%^77 y 9 x^oTi+^S^K^^TixBM^O^ 

0.14%^0.2xTiOa+ 77'V? ^tf^Ti+SMx^Hn^^OTi^O^ 



<SU M= 1 - 77'^XSP (96) /100 

LT7~l8%£Lfc3 4:£1#»£-r 
iS8ffl77i'?7A»)7'ft. 

< t t>C : 0.13%JMT, Si : 1 %&LTR 
-10.5%, Mo : 0.3-2.1%, Ni : l-2%£rF «fc *J 

*>miR$tiz i*ju±£^rrs— 2f, 

7 5 ? xtt7 ■< rMSKW L T7jOs : 2 — 



J5 4%, ao»: 1 — 3%, MgO: 1—3%, 

<t#J : FeO*gt-C15— i5%, 28. If HO. : 0.2— 
2.5%££^-i-* fc*»r, M^Si : 0^%Ji(T, 
Mn : 1-2%1MT, Cr : 0l5%JJIT, Mo : 0.4%JW 

25 K^^iit^ftuTiBo^wieii^siJE-ri t 
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0.1%^ 7 7 7 ? Xl>0>Ti+:&Kttfii4'tf>TiX5M^O.7% 
ai4%£a2XTK>a + 7 7 7^ X«^<7)Ti+5Mx^SJ1.figtf3COTi^a8% 

<BL. M= l-77f (%) /10D *^y^^tt , 7'f +-±M«irWLT> ZK>»: 2 — 

floX7 ^SUp]£7)^eiKfi^ 7 >f r 4rMStc*t 4%, SiO*: I — 3 %. MgO: 1-3%. &gfc 
IT 7 -18% i: U;t e^fSt -fSffi^&WI* It® : FeO&3§£T'l-5-£5%. 2&trnO» : 0.2- 

3 77 7 ?x$&mn&Pi^i5mLT*&&& 7 ? *o>')>*£ < 1 t>— ^wt. ^sn^f<75«^ 

V<f*lc*fc»t\ ^K^tt£»ym:feftBfc:*# te£KttJE±mau:**LT0.14%t;rF. 7? 7? 
L Til?* < t <> C : O.I39£fcn r x Si : 1 %iaTS x«p<7>«^t± "7 -f *±S*lz*!t L ^0.7%JUT<7> 

—10.5%. Mo : 0l3— 2.1. Ni : I-2%JilT «t <0 +i 15 tt&^tDTitOftfcWfcosttDSSfflt-rs tmz^ 
0.1%^ 7 9 7 7 X^Ti+^jm&^tfmxoM^O.^ 

O.I4%^0-2xTiOi+ 7 77? :*4»<7>Ti+5MX^JBttffi*<7>TiS0i8% 

<BL. M= l-7 7 7?x3E*£ (%) /100 «t7 7?Xtt7-f i*^«Mtr«L-Cx ZiO, : 2 — 
*6K:X7^1':£*MK*fLT0.012- 0.033% 4%. SiO, : 1 — 3% X MgO: 1 — 3%. mm 
aimm**? 77? xXt±^e**£<*>4>*t < 4: <t«j : FeOMIJ T- 1-5 - 3.5 %. &VTiCh : 0.2— 

x 7 ?mfSMff>1tMm.* 7 -r 25 2.5% £ ^ ft * fc it IE KSi : 08%£tT. 

■fr^MtcW LT 7 — 18%fc Lfcwt f Mn : 1.2%WT. Cr : 0.5%JUT* Mo : 0.4%Jit 

2>m£t&mmmmm 777?xA97^t. t <t •? ^ srsisij * -s&Mmfr ^siRjfti 1 a 

Lt^% < t*>C :0.13%JUT. Si: 1 %JUTS 50 ^g*1-&£:*fiK:*fLT0.14%JaT. 7 77 ?*. 
OT4n:25%JJlT*^W-r*t«lc. JgKCr: 1 4»^tt7-f t±tli:^LT0.7SI6«T^ 
—105%. Mo : 03- 2.1. Ni : 1.2%-EtT.fc *) *£ J5Ti£^i L. 7 7 7 ? x w^STi t ^S?f 

0.1%^ 7 7 7 ? X^Ti+^JRA-ffif C0Tix5M^0.7% 
ai4%^0^xTiO»+7 7 7 ? x^O>Ti+5Mx^J^&4i0>Ti^a8% 

ffiL. m= i -7 7 7 pxim^ c%) xioo *«8<osaifrSi^ 

* 6fcX7*i»:£Ml;:*tLT0.012-0.033% 40 imM±0>mm&&1 
omMti* 7 7 7? x5Lte±MftBio>'J>t£: < i — ttMn-Molfc. Mn-Mo-Ni^»tf Cr 

•^iz-^m^ttm.^ * 7 ?i&f8McoiEm&L& 7 -f -Mo*^«>is^^»j^fli^gsffl t l x«n/ct£ 
z>i&&<&m#Mm£m 7 77?7.A»)7^t, t±«g ^^fisa («tpwht t «*-r) 

— 194 — 



ft& ¥■ 2-42313 



5 



€ 



WKSSW^Mft*?:^* Y om&MLWptt; WtP=T(log t +20)xio-*<35fcK:J: fcttgcSffi 
< » «*lfc18M*«rt£ig£ v^tm&M^l&tL't S £ £: o/c <nx*> * 0 {B L T : PWHTld fctf S 



»47?7 ?7«»tHIL, lion, Zri£tt t^irltlM-SfcM-o*:. HKBSHBaE£?T*o 
N<Dj^JtoS?EPiS-rS' t*=:J;«5ar^fli**«7c5 fctMk d 7 7 -f b 

-££3£»38£5fc»-Si5£Lfc C^g3SS60-68189# ^HlHtf) 1 7 9 V * X*f>K#SU:7t*S3n 

M). T^5S, Mn> Mo^ofamm ' ^r&Mlz 

t**Ma— MoM* Mn-Mo-NiSaSCfO- Mo * i»T^iiWH£^g7l-g£t LTl.*£fc£>> 777 

PWHT&^XkZtlX^ Z>* PWHT<Z>^Jfe3fe 30 ***>j^r>fc (SB 1 1A#1 : 

IH9ittSI«ig^«fcWS<©PWHT*ff'5:^ 35 fi*7.x9-f h <t£oTfi«* 

ofc w BP*>, 7t8HS^t=«-57 7 7 77vA«3S^ 40 4fi^MJ»»l^ffl7 7 7 7 XA9 7 -f i'-p* 
7-f+*fflt»tl - l/4Cr- l^Mo^-f^ig oTT^;6i;:;£fc*I?g£lrr&t><*n?*>S a 
»U ig&«^atft$*ltt£IHSELfco ttfflL 7 7*7 7X«4R^K(»^ SBBLT**^? 
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1 —10.596* Mo : Q3~~ZU Ni : 1JZ%JHT <* ?> 

777;x»7^ -f^:fiS»r*fLTx ZiO* : 2 
— 4%. SiO, : 1-39&. MgO: 1 ~3%. ft 5 
ffifMSj : FeO«!n?1.5~3-5%. ftlFTiOa : 0.2-* 



*tp<M&&li 7 •* -f ^mfi«3» L T0.796Ja~F<Z> 



0.196^7 7?? *4 1 OTi+&S5*S«t J <7>Tix5M^0.796 



0.1496^0.2X110, + 7 ? V 9 x f <7)Ti +5M X ^K?f-& C0Ti^0.8% 

LT 7-18964: Lt:t £ft&t-fZ>if£&<&Hm 
«g8ffl77y^A»)7-ft, <EU M= 1 - 

(96) /100T?*!K ££T*m 

-C&WKm&lZi^ a7%«T<^Si, <L596JjrF0> 
Cr> 0-696WT<*>Nk l2%VJLTo>Mn> 0.4%li(T 

&fryy y ?*<r>^ -fttip —-ft k 0.012— 0.03396 
con £Jn;L set fc^lfe'JioM'fcfllJSfciM* t * 

EfWM 

Tl'tt»777 ^ Xt^UlSi^ Mn> Ci\ Mo$ 

PWHTtii*tSffi^:-7Jc i 7'f KD#-&f^fea>Jg 

C$ILI-7, 757 ?XtC&jDD;*4VCOfcSU 

Mn#a>^St& *^SnS«c:^JD^- S c t lr J: o 

690*0 x28hrT?jea L fetttt*K*> £>S£lfe L fc 31 
<7>gS$^ttfi±7 i7-fhf*5.f 10B 



isiTiz[a)&mn-&* wy yy* *o>&*izmm 



is t>-rittw-r*o 

(a) &Rftl£.'^<Oj&)Jatfi& 

Six Mn**i5^a>i&l0Jfc#-r* 9* G\ Mo 
aOfNitiMn-Moaix Mn— Mo-Ni». 

cr-MoM^ t>mtx. ztizM&m&mmmizfc 
20 cr^fft* iSWJii&Jft3n**><>>-e*4o 

C : 0.005—0.1396 
25 ttlJtSo ai35££fi*££IS , S[tta<®T-t-*i: 

30 Si : 0-0W 1 96 
Mn: 0.1—2.596 

LA»LSi: Mn: 25%**>VS^.X^ 

35 so-*- s t &m&m<»mwm&i&rF-t s» : 

0.0196*®. Mn : 0.1%*jg|<7>«^+»^i^Jn 

0 : 1 -40.596 
Mo : 0^~ 2.196 
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- K**fl^W**3 * 3 . * £ iz im&£Mo>SiSi 



Ni:l-296OT 5 
S**, L296*j8*.TiD;*.*fc*»*.oT»M[ 
Ti : 0.1496WT 

tot Lxm*-&&ije<7)$m*: ^tad* s t 
s. 

|b) 7^V9 ^~*-<r>i&tR&i.9t 15 

ziOtx sia. msCk fcBHtik. max? 

ZrO* : 2 — 4516 20 

^cojSfr-c* *K 29gj|cirr»JSU^Qctr— KM- 

»*i.fcfffc*— KJgtt**^^n-fX^y 9 t>&Si 
fcH8*fe-rs„ — ;£496£«;tSiX7^cottrte 

SiO,: 1 — 396 

i %*mwt*irb<»&x&+ftvz$m-c& **30 

0-196^7 ^ "5/ * X «f* OTi+^i5M'f£ I f , 0>TI X 5M^0.7% 
O-MSS^TiOaXO^+T 9 -ar * X«£coTi+^K$*&tt'CDTix5M^0.896 



MgO : 1 — 396 

So L*L396£ig;LSiX7^co«rf£aij§;*: 
t tt-oTTieiigJgltOX 7 ^afrStfe^flTF L t* 

s*^ mfHttt4<£ffc4:s« 

mkitVl : 1-5-3.5% CFeO»») 
fflU T^W<^X7^ii£&te£i3*>Sfc* 

&m<r>wms&misi l ®»&&*iftT-r s. 

* *dfcSfcfb%ttFeCK>Fe*0» t L xmUO 5 n 
S^»ttFeO»JMfifc LT^it)5. 
TiO» : 02—2596 
Ti : 0.796UTF 

T*-3 7 7 -y ?X»f , <OikMTi4:^ 1 gM-& I £4> 



<3ts§3*tSo La»L#i-rsfcjgj£^js*-- 

#-e*-t\ ^ss^ffl^-rjgiirrsfcTiCMiig 40 
jgxe-e— as^a^csn-cTit L-c&m&m 

-*-S#3W**So I^LfcSlt*^^ 
oyn*£t>Zf\Z~7? y ^ X CDTi iJ «fc IFTiOt CO 



j^£i©<Z>BI&5££#4S>fct><zn?*So 
fct 1 - l/4Cr-l/2Mo3S7 ^ V 9 x A«5 "7 -f -f 
CDS/ — ^ K^XASCO* : 10096<7>JS^t Ar+ 
(5—2096) CO,<DJtg^<Z>PWHTa*690*C X 1 

COz : 100%<7)ig£\ 777?X tfJ<7>Ti 1 5M 
x ^JRMffi^^Ti t co ^0.796 * S t 
iS^Sf <7m*4a03596£S*Sfc*>. 
^S<Da*<B«te < ^ *) . * fc 0.1 96*WT*i 
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777? x4»<DTiO*;B hv^v 9* *%<tyi\ t * 

0.14%^TiO* X0.2+ tfOTi+^S^K^^Ti X 5M^0.6% 

<k o-Cx Ar+C 5 -20%) C0»O«^TK),# X 7 : 7 -1856 

TiX5M<Z>*dA*0.1 -0.5% L **«#;tx ISIgfE 

£ttfg&^J^<»TiS#o.035%JaTfc-r£ 20 Hf«t30*^l:^<'5rS < , 

flCKSk Mnx G\ Mck Nil* fe&Kft fcAlzO*> KaCX Na»<X MnO*. CaF** NaF*% 

L fc^a** j^JH3Fn€.«^J±^iRng?d-^^g N : 0.012-0.033% 

ftunitOTts, «»wis!r^ : tt_hia(a)-ei^-N: k<o— **fct±M*ic^*nsN^ 0.012% 

a8%£j@;LT^j!JD^£fci&|g£J5<75M«a* *5. 

ffiT-r-sfctoJ?* l < ua»LN**o.o33%siSis t&m&miz e -y 

Mn : l-2%JiTF 25 HP»:/a — *-^if3&*#fitcfg^i<7)-eJf * 

ft*ift«J*i5^ l-2%*j@*-CiS§&r*-SiS efcic^aBO^^-fBrBB^tttzo^-ctt^z^ 

*««-ie*Lia«a9^teA*<a"F-#--sfc«)0.5%ji( 35 

M :a4%JUT »mJ'^r««-teJ^o^jg^Wctg2^tc: 
0A96&m*-r:miKrt-Zt* fiB^PWHTK *»fi««^t7 7 ? * X t^igL fcl-2i»*<Z> 

Ni : 0.6%JiTF XT % 4 itK jp-r £ fx* &PWHT £ 

TiS^feS*^fi*7i7>f h**£SK3&feL« JISA- 1^5l5B^»^i:JISA-4^> + ^e- 
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7 7 7 ? X ^CDMnS^^^-r S fc«>igeh&fl 
0>«tt«ffHfcW£^o 

&*Nl10 

7 7 V ? 7*«£<DCr:B:**#^fc«>i$lg^|tf>» 
*BfeNal3 

7 7 ^ ? x^eoTia^^fiLXJ.^ 5fc*t>iSi£ 
gg&Naie 

*S*NU8, 20, 26 

no. t ^fc*>?gig£;K<7> 

§£Sfeffa21 

7 7 7 ? 7, "£<7>Ti t TiOe t 4>fD**#<. » fc *fc>*g 
0g%NnZ7 

SfcafrT, 7 ?*<*>«Ste**3g < fc*— KttSifc^ 

&-c*So 



1^4x3215 J: tf34 

7 7 7 ? 7,4 l <oMgog#*^^»agffi?^<7>0^-c 
^fa3^^*Mgoa<: : FJ£-r s »b3Lfa±mm&m<o e 

to34ttMsOSa*#<^fc*>7,7 ^tfr&tea* 
IOINi352lZ/37 

10 7 7 7 ? 7, ^<7>8&{t4&#*:f6W^ffl51-0>MX 
fh.35«ftgSKb«!l^^e-r 7, 7 ?m®8ii!>* 

ftTU tr— KJUS** So Hi37tt^l6fb 

tm < tr- KnswiT*ofc. 

|£ffeNi41:feJitf45 
ifeSnSfOTN t 7 7 7 ?X*0)N £ <7>ffi*s^ 

tr Sfc*>iggs tr— Ktr e 7 h l, ?^>i: 

777^^f roTiO^^FJE. LTC^tto, X 

7?TftSi*j!^^^£^*fc;fcK7^<7 ?##^ 
fctof^lttti^AT?* So 
25 f@ffeNa51 

Mn- Mo— Ni&cr>$£&t-C* 7 7 7 ? ;* 4> KT Ni 
S**^ ^ At) S^f I3JPWHT fc is V* & &&±m fc 

^&Nl3, 4, 5, 8, 9, 12, 14, 15, 17, 
30 19, 23, 24, 29, 30, 33* 36, 39, 40, 42—44, 
46 

t^-m<> 1 • l/4Cr-l/2Mo3R-C^flWO>^ffl 

15 f@gt&47, 48 

2 • l/4Cr— lMo3U32£fS9J<D|EfflF*i<D'7 -f 

«ft4^i*ttA<yF-e* s„ 

§gSftNa49, 50, 52 
40 3— Cr— lMo2K, Mn— Mo^S*> J: tFMn— Mo 

IOfelfa53-~59 

MIGigjg fc JJ" S n ^n<J>«« t^: -3 X IS 
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Si 



lfci 



Cr 



lb 



Ni 



Ti 



N 



H— 1 



0.08 



0.05 



0.10 



0.006 



0.005 



1.37 



0.50 



0.0050 



H-2 



0.09 



0.10 



0.52 



0.006 



0.005 



1.35 



0.49 



0.0052 



H-3 



0.08 



0.08 



0.71 



0.005 



0.006 



1.33 



0.50 



0.0045 



H-4 



0.08 



0.54 



1.13 



0.006 



0.006 



1.35 



0.50 



0. 



H-5 



H-6 



0.09 



0.86 



1.95 



0.006 



0.007 



1.34 



0.51 



0.06 



0.0047 



0.08 



1.07 



2.61 



0.007 



0.007 



1.35 



0.50 



0.0052 



H-7 



0. 



0.55 



1.65 



0.007 



0.005 



1.01 



0.49 



0.0054 



H-8 



0.08 



0.81 



1.40 



0.006 



0.006 



1.35 



0.0049 



H-9 



H-10 



0.08 



0.56 



1.25 



0.007 



0.006 



1.36 



0.34 



Illy*:! 



0.08 



0.52 



1.10 



0.006 



0.006 



1.35 



0.50 



0.06 



0.0046 



H-ll 



0.07 



0.84 



1.90 



0.007 



0.005 



1.36 



0.51 



0.14 



0.0214 



H-12 



0.09 



0.49 



1.14 



0.006 



0.005 



1.34 



0.50 



0.18 



8 



H-13 



0.08 



0.52 



1.09 



0.006 



0.006 



1.40 



0.49 



0.0130 



H— 14 



0.09 



0.55 



Lll 



0.006 



0.005 



1.36 



0.50 



0.0253 



H-15 



0.08 



0.53 



1.07 



0.007 



0.006 



1.35 



0.51 



0.0402 



H-16 



0.08 



0.55 



1.08 



0.006 



0.005 



1.34 



0.50 



0.06 



0.0261 



H-17 



0.13 



0.54 



1.18 



0.006 



0.006 



1.01 



0.0076 



H— 18 
H— 19 
H— 20 
H-21 
H-22 
H— 23 
H— 24 



0.09 
0.10 
0.08 
0.07 
0.08 
0.08 
0.09 



0.51 
0.49 
0.52 
0.32 
0.33 
0.35 
0.45 



1.06 
1.09 
1.56 
1.55 
1.52 
0.53 
1.01 



0.007 
0.006 
0.006 
0.006 
0.009 
0.008 
0.009 



0.006 
0.006 
0.007 
0.008 
0.008 
0.006 
0.006 



0.08 



3.01 



5.10 
10.49 



1.05 
0.49 
0.36 
0.35 
0.52 
1.97 



0.0220 
0.0059 
0.0041 



0.21 
0.51 



0.97 



0.06 
0.06 



0. 



n-ri 



0.0055 
0.0092 
0.0088 
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18 



in 





1£ 6* 


Not 


Al 


A2 


3 


4 


5 




H-l 


H-2 


B-3 


H-4 


H-5 






Si 


0.7 


0.7 


0.7 


0.3 





Un 


1.8 


1.4 


1.1 


0.8 









Cr 


— 


















Ifc 





















Ni 





















Ti 


0.3 


0.3 


0.3 


0.3 









Fe 


0.9 


1.3 


1.6 


2.3 







N 


— 


— 


— 


— 









ZrO, 


2.8 


2.8 


2.8 


2.8 


3.0 




SiOb 


1 A 


1 R 


1 8 


i ft 








MgO 


1 Q 
I. SI 






1.9 


o n 






&BKb«5(FeO) 




2 3 




2.3 








TiO, 


1 5 


1 5 


1 5 


1.5 


1 5 








1.0 


1.0 


1.0 


1.0 


1.0 


(TiO* xO. 2) •+- *Ti 


0.6 


0.6 


0.6 


0.6 


0.564 


77*;? XN+^Rfl-fitNXM <%) 


0.0043 


0.0044 


0.0038 




0.0041 




(%) 


11.3 


11.3 


11.3 


11.3 


12.0 






(96) 


15 


15 


15 


15 


12 
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(10) 

(10) 



m& ¥ 2-42313 

20 





m m 


No. 


A6 


A7 


8 


9 


A10 




H-6 


H-3 


H-7 


H-7 


H-7 


77*;^ 

(96) 




Si 


— 


0.9 


0.3 


0.3 


0.3 


Mn 


— 


1.1 


0.2 


0.2 


0.2 






Cr 


— 





0.2 


0.4 


0.6 






Ho 


— 


















Ni 


— 


















Ti 


0.3 


0.3 


0.3 


0.3 


0.3 






Fe 


4.4 


1.4 


2.7 


2.5 


2.3 




N 


— 


— 


— 





— - 






ZrOs 


2.8 


2.8 


2.8 


2.8 


2.8 




Si0> 


1.8 


1.8 


1.8 


1.8 


1.8 






iteO 


1.9 


1.9 




1.9 


1.9 






SfcSMt133(FeO) 


2.3 


2.3 


2.3 


2.3 


2.3 






TiO, 


1.5 


1.5 


1.5 


1.5 


1.5 








1.0 


1.0 


1.0 


1.0 


1.0 


(TiO, X0. 2)+75 > ?9 xTi +£Jgfl- 
KTix5M (96) 


0.6 


0.6 


0.6 


0.6 


0.6 


777? XN+^JBttBENxM (96) 


0.0044 


0.0038 


0.0046 


0.0046 


0.0046 




(96) 


11.3 


11.3 


11.3 


11.3 


11.3 


7 7 V 9 ; 




(96) 


15 


15 


15 


15 


15 
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(11) *P 2-42313 

(11) 

* 2 ^ (2) 



f* Na 


All 


12 


A13 


14 


15 




H-8 


H-9 


H-4 


H-4 


H-4 


(96) 




Si 


— 


0.3 


0.3 


0.3 


0.3 


Un 


0.4 


0.6 


0.8 


0.8 


0.8 


Cr 


— 


— 


— 





— 


Ho 


0.5 


0.3 


— 





— 


Ni 


— 


— 


— 





— 


Ti 


0.3 


0.3 


0.05 


0.1 


0.7 


Fe 


2.5 


2.2 


3.55 


3.0 


2.9 


N 


— 












josh 


ZrO» 


2.8 


2.8 


2.8 


2.8 


2.8 


SiO* 


1.8 


1.8 


1.8 


1.8 


1.8 


MgO 


1.9 


1.9 


1.9 


1.9 


1.9 


t*fiHfc«KFeO) 


2.3 


2.3 


2. 3 


2.3 


o o 

2.3 


TiO, 








i n 


U. 3 




1.0 


1.0 


1.0 


1.0 


1.0 


(TtO, xo. 2) + 77-?? XTi +£B5* 
STix5M (96) 


0.6 


0.6 


0.15 


0.3 


0.8 


7 ^ v 9 *N+:£jR*1-&N x H (96) 


0.0042 


0.0043 


0.0033 


0.0033 


0.0033 


x 7 ^j^tl (96) 


11.3 


11.3 


10.3 


10.8 


10.3 


77*;n«l$ (96) 


15 


15 


15 


15 


15 



203 — 



23 



(12) 

(12) 



1$£r T 2-42313 

24 



n Ml Not 


A16 


17 


A18 


19 


A20 




H-4 


H-10 


H-10 


H-ll 


H-ll 






Si 


0.3 


0.3 


0.3 


— 





Ifn 


0.8 


0.8 


0.8 


— 




Cr 


— 








— 





Mo 


— 







— 





Ni 








1 


— 


— ! 


Ti 


0.8 


0.2 


0.5 


— 


0.1 


Fe 


2.8 


2.4 


2.6 


— 


0.4 


N 









j — 







ZrOb 


2.8 


2.8 


2.8 


3.0 


3.0 


Sid 


1.8 


1.8 


1.8 


2.0 


1.8 


IfeO 


1.9 


1.9 


1.9 


2.0 


1.9 


SfcSftfcKFeO) 


2.3 


2.3 


2.3 


2.5 


2.3 


TiO* 


0.5 


1.5 


1.0 


0.5 


0.5 




1.0 


1.0 


1.0 


1.0 


1.0 


(TiOb xO.2) + 77 7? xTi 

fiTTi X5M (%) 


0.9 


0.755 


0,955 


0.723 




777? XN+ifeK^HENxy (%) 


0.0033 


0.0039 


0.0039 


0.0190 


0.0190 


* ^ <m&Mttm> (96) 


10.3 


11.3 


10,8 


11.0 


10.5 


777n*«$ (96) 


15 


15 


15 


11 


11 



(13) n& ¥ 2-42313 

(13) 

25 26 

m 2 m (3) 



m «* Ndl. 


A21 


A22 


23 


24 


A25 




H-12 


H-4 


H-4 


H-4 


H-4 


(96) 




Si 


0.3 


0.3 


0.3 


0.3 


0.3 




Mn 


0.8 


0.8 


0.8 


0.8 


0.8 






Cr 


— 





* — 


— 


— 






Ho 


— 


— 


— 


; 


— 






Ni 


— 


— 








— 






Ti 




0.3 


0.3 


0.3 


0.3 






Fe 


3.6 


3.7 


3.5 


1.6 


1.1 




N 







— 





_ 






ZrOt 


2.8 


2.8 


2.8 


2.8 


2.8 




SiO, 


1.8 


1.8 


1.8 


1.8 


1.8 






MgO 


1.9 


1.9 


1.9 


1.9 


1.9 






SfeKft&KFeO) 


2.3 


2.3 


2.3 


2.3 


2.3 






TiO* 


0.5 


0.1 


0.3 


2.2 


2.7 








1.0 


1.0 


1.0 


1.0 


1.0 


(TiO* x0.2)+757? XTi +&gn 

grnxsy (%) 


0.885 


0.32 


0.36 


0.74 


0.84 


757? *N+3fcJRtt£N xy (%) 


0.0032 


0.0033 


0.0033 


0.0033 


0.0033 






(96) 


10.3 


9.9 


10.1 


12.0 


12.5 


777?; 




(%) 


15 


15 


15 


15 


15 
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(14) 

(14) 



¥■ 2-42313 

28 



n f* Va 


A26 


A27 


A28 


29 


30 




H-10 


H-ll 




H-5 


H-5 






Si 


0.3 




— 





— 


lh 


0.8 


— 


— 





— 


Cr 


— 


— 




— 




Mo 


— 


— 


i — 





— 


Ni 


— 


— 


— 





— 


Ti 


0.2 


— 


— 





— 


Fe 


1.9 


— 


— 





— 


N 





— 


— 





— 




ZrO, 


2.8 


2.8 


1.8 


2.1 


3.9 


SiCb 


1.8 


1.8 


0.9 


1.0 


1.4 




1.9 


1.9 


2.0 


2.1 


1.9 


«:IHt«J(FeO) 


2.3 


2.3 


2.3 


2.3 


2.3 


TiO. 


2.0 


1.2 


2.0 


1.5 


1.5 




1.0 


1.0 


1.0 


1.0 


1.0 


(Tift x0.2) + 7 7*y^ XTi +^S*t- 
SJi XSM {%) 


0.855 


0.863 


0.67 


0.57 


0.564 


77V? *N+£SflOgNxM (55) 




O.O190 


0.0042 


0.0042 


0.0041 




11.8 


11.0 


10.0 


10.0 


12.0 




15 


11 


10 


10 


12 



(1^5) ¥ 2-42313 

29 30 
tR 2 ^ 141 



91 ft lh 


A31 


A32 


33 


A34 


A35 




H-5 


H-5 


H-5 


H-5 


H-5 


*?l6) 




Si 






__ 


_ 





Vn 


_ 






_ 





Cr 










^^^^ 


Mo 








_ 


_ 


Ni 












Ti 












Fe 












N 














ZiO* 


4.2 


2.8 


3.0 


3.0 


3.0 


SiO. 


1 Q 


1.5 


1.8 


1 8 


2.0 


HgO 


1.9 


0.9 


1.2 


3.2 


2.1 


»»ft«5(FeO) 


2.0 


2.3 


2.5 


2.5 


1.4 


TiO, 


1.0 


1.5 


1.5 


1.5 


1.5 




1.0 


1.0 


1.0 


1.0 


1.0 


(TiO, XO, 2) + 75?^ *Ti +^Jg?t- 
RTi xai (96) 


0.464 


0.57 


0.587 


0.561 


0.567 


77';? xN+^gnBtNxll (36) 




0.0042 


0.0042 


0.0041 


0.0O42 


0.0041 






12.0 


10.0 


11.0 


13.0 


11.0 


-j*7v>r mmm (96) 


12 


10 


11 


13 


11 



207 



31 



(16) 

(16) 



¥■ 2-42313 

32 



jtr JFA- ill. 
^ w 


36 


A37 


A38 


39 


40 




H-5 


H-5 


H-5 


H-5 


H-4 


777? 




Si 






■■■ 


_» 


0.3 


Hn 










0.8 


Cr 












Uo 




_ 






_ 


Ni 












Ti 










0.3 


Fe 






0.1 




2.3 


N 










0 018 




ZrO, 


3.0 


2.2 


1.7 


4.0 


2.8 


SiO. 


2.0 


1.8 


i.i 


3.0 


1.8 


MgO 


2 2 


2.3 


1.2 


3.0 


1.9 


&8Mfc«5(FeO) 


3.3 


3.7 


1.4 


3.5 


2.3 


TiOs 


1.5 


1.0 


0.9 


2.5 


1.5 




1.0 


1.0 


0.6 


2.0 


1.0 


(TiO, xO.2) + 7 5 y 9 XTi +^JI$1- 
&Ti x5M (%) 


0.561 


0.464 


0.459 


0.746 


0.6 






0.0041 


0.0044 




0.0213 


0.0041 




X ^j£3teWfi (96) 


13.0 


12.0 


6.9 


18.0 


11.3 


77-;n*P <9S) 


13 


12 


7 


18 


15 
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(17) ttfi ¥ 2-42313 

(17) 

33 34 

m 2 ^ is) 







Not 




A41 


42 


43 


44 


A45 




H-4 


H-13 


H-14 


H-13 


H-15 






Si 


0.3 


0.3 


0.3 


0.3 


0.3 




Mn 


0.8 


0.8 


0.8 


0.8 


0.8 






Cr 


















Mo 


— — 














Ni 


mmm . 


a 















Ti 


0.3 


0.3 


0.3 


0.3 


0.3 






Fe 


2.3 


2.3 


2.3 


2.3 


2.3 




N 


0.033 


0.009 




0.018 


— 




mm 


ZrOz 


2.8 


2.8 


2.8 


2.8 


2.8 




SiO* 


1.8 


1.8 


1.8 


1.8 


1.8 






HgO 


1.9 


1.9 


1.9 


1.9 


1.9 






S£Kfb«5(FeO) 


2.3 


2.3 


2.3 


2.3 


2.3 






TiO* 


1.5 


1.5 


1.5 


1.5 


1.5 








1.0 


1.0 


1.0 


1.0 


1.0 


(TiO* x0.2) +77*^ *Ti + 
&Tix5M 




0.6 


0.6 


0.6 


0.6 


0.6 




(96) 


0.0363 




0.0215 


0.0291 


0.0342 










11.3 


11.3 


11.3 


11.3 


11.3 








(%) 


15 


15 


15 


15 


15 
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36 



m 9k Nd 


46 


47 


48 


49 


50 




H-16 


H-17 


H-18 


H-19 


H-20 


V ^ *J *J 
^^^^ 




Si 


0.3 


0.2 


0.2 


0.2 


0.4 


Vn 


0.8 


0.6 


0.6 


0.6 


0.6 






Cr 
















Mo 
















Ni 
















Ti 


0 1 


0 3 




0 3 


0 3 






Pe 


2.5 


2 6 
• 


2 9 


2.6 


2.4 




N 




0.018 




0.018 






OtM 


ZrOt 


2.8 


2.8 


2.8 


2 8 


2.8 




SiQ, 


1.8 


1.8 


1.8 


1.8 


1.8 






UgO 


1.9 


1.9 


1.9 


1.9 


1.9 






tfeSfb^(FeO) 


2.3 


2.3 


2.3 


2.3 


2.3 






TiQb 


1.5 


1.5 


1.5 


1.5 


1.5 








1.0 


1.0 


1.0 


1.0 


1.0 


(TiQ, x0.2)+77fi' *Ti +&mn 

{%) 


0.665 


0.6 


0.64 


0.6 


0.6 


^XN+^Rtt&NxM (516) 


0.0222 


0.0245 


0.0187 


0.0230 


0.0035 






(96) 


11.3 


11.3 


11.3 


11.3 


11.3 






(56) 


15 


15 


15 


15 


15 
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37 38 

m 2 m (a 



n m jfa. 


A51 


52 


53 


54 


55 




H— 21 


H— 22 


H— 20 

11 In/ 


H— 22 

11 ■ MTt 


it i v 






Si 


0 2 


0 2 


0 2 


0 2 


0 1 


Mn 


0 7 


0 7 


0 2 


0 2 


0 3 






Cr 
















Mo 
















Ni 


n a 

u. o 






n r 








Ti 




A O 


n 9 










Fe 




I 


Q t 

a. I 


O fi 






N 
















ZrO, 


2.8 


2.8 


2.8 


2.8 


2.8 




SiQ. 


1.8 


1.8 


1.8 


1.8 


1.8 






IfeO 


1.9 


1.9 


1.9 


1.9 


1.9 








2.3 


2.3 


2.3 


2.3 


2.3 






TiCt 


1.5 


1.5 


1.5 


1.5 


1.5 








1.0 


1.0 


1.0 


1.0 


1.0 


(TiO* xO.2) + 7 7 * ? xTi +&m*l 
gETi X5y ($6) 


0.755 


0.755 


0.5 


0.555 


0.555 




0.0043 


0.0047 


0.0035 


0.0047 


0.0222 






(36) 


11.3 


11.3 


11.3 


11.3 


11.3 




(%) 


15 


15 


15 


15 


15 



211 — 



39 



n& ¥■ 2-42313 

40 



m m Ha. 


ro 

5o 




Do 


CD 




H— 17 


u in 

H — 151 


If oo 

H — CS 


n — 24 


{.%) 




Si 


0.1 


0. 1 


0.1 


0.1 


lin 


0.3 


0.3 


0.2 


0.2 


Cr 










lb 










Ni 








0.6 


Ti 


0.2 


0.2 


0.2 


0.2 


Fe 


3.1 


3.1 


3.7 


3.1 


N 


0.018 


0.018 








ZiQr 


2.8 


2.8 


2.8 


2.8 


SiOt 


1.8 


1.8 


1.8 


1.8 


UkO 


1.9 


1.9 


1.9 


1.9 


^Sftfb^(FeO) 


2.3 


2.3 


2.3 


2.3 


TiOj 


1.5 


1.5 


1.0 


1.0 




1.0 


1.0 


1.0 


1.0 


(TiO, x0.2) + 7 ^ V 9 xTi +±M9% 
mi X5M (96) 


0.5 


0.5 


0.4 


0.4 


77'^ XN+^JinffiMXll (%) 


0.0245 




0.0078 


0.0075 




11.3 


11.3 


10.8 


10.8 




15 


15 


15 


15 



m m 


1*1/4 Cr- 
1/2 Ho 


2*1/4 Cr- 
1 Ho 


3 Cr— 1 lb 


Mn-Mo 


Mn-lfo-Ni 


5 Cr-1/ 
2 lb 


9 Cr-2 
lb 




ASHI 


Asm 


Asm 


as™ 


ASTM 


Asm 


ASTH 




A387 


A387 


A387 


A302 


A533 


A387 


A387 




Gr.ll.CI.2 


Gr.22.C1.2 


GT.21.C1.2 


Gr.B 


Type B.C1.1 


Gr.5.C1.2 


Gr.9.CI.2 




176±15 


176±15 


176+15 


150± 
15 


150+15 


225+15 


225 ±15 
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41 42 

m 4 m » & & w 





A 


B 


C 




GO; : 100% 


Ar : 80% 


Ar : 96% 






CO, :20% 


CO, : 5% 




25^/45- 








27DA 


270A 


2B0A 




32—34V 


31~33V 


30—32V 




20— 30ck/43- 


20—30 ea/ft- 


20~30c/# 



n m Na 


A 1 


A2 


3 


4 


5 




A 


A 


A 


A 


A 
















AS 1 




AH 






XftttfBOIS) 


1ft 


1ft 


1ft 


1ft 


ift 




C 


0.08 


0.09 


0.08 


0.09 


0.08 


Si 


0.40 


0.43 


0.39 


0.40 


0.43 


lb 


0.95 


0.92 


0.94 


0.95 


0.94 


Cr 


1.25 


1.24 


1.23 


1.26 


1.25 


Mo 


0.50 


0.50 


0.49 


0.50 


0.50 


Ni 












Ti 


0.022 


0.021 


0.023 


0.021 


0.022 


M 


0.0061 


0.0059 


0.0055 


0.0066 


0.0051 


PfHTCCXhr) 


690 X28 


690X28 


690x28 


690x28 


690 X28 




0.2%»*)(k»f/«i) 


38.2 


42.5 


45.3 


47.0 


46.9 




43.5 


52.1 


56.2 


58.6 


57.0 




32 


30 


27 


27 


27 


ttftAAKs * ^**- 0 "C 


2.7 


6.2 


8.7 


7.9 


8.5 
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43 44 



H St Nil 


A6 


A7 


8 


9 


A10 




A 


A 


A 


A 


A 








MM 






tr - K*HH 






. AM 




&.& 


J IS) 


lift 


1ft 




ist 


1» 


{%) 


c 


0.08 


0.08 


0.08 


0.08 


0.08 


Si 


0.56 


0.55 


0.42 


0.41 


0.39 


Mn 


1.29 


0.94 


0.92 


0.95 


0.93 


Cr 


1.24 


1.25 


1.10 


1.26 


1.44 


Mo 


0.50 


0.50 


0.50 


0.49 


0.50 


Ni 


— 











Ti 


0.021 


0.025 


0.022 


0.022 


0.022 


N 


0.0058 


0.0054 






0.0057 


PWT(XJxhr) 


690X28 


690x28 


690 X28 


690X28 


690x28 




0.296»/j(l»f/dl) 


50.6 


50.4 


45.8 


45.6 


36.3 




61.2 


60.9 


56.5 


55.2 


52.5 




25 


25 


27 


26 


29 


(k»f-«) 


4.6 


5.1 


8.1 


6.8 


5.4 
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(23) 

45 46 







5 




(2) 






n 9k Ml 


All 


12 


A13 


14 


" 1 

15 




A 


A 


A 


A 


A 














tr- mm 




A» 






AflF 


X»ttiE(JIS) 


im 


1» 


im 


lffi 


IS 




c 


0.08 


0.08 


0.09 


0.08 


0.07 


Si 


0.41 


0.40 


0.38 


0.40 


0.42 




Ita 


0.94 


0.92 


0.88 


0.90 


0.96 




Cr 


1.23 


1.24 


1.22 


1.24 


1.25 




Ho 


0.50 


0.50 


0.50 


0.49 


0.50 




Ni 


— 







— 


— 




Ti 


0.025 


0.021 


0.009 


0.014 


0.034 




N 


0.0054 




0.0059 


0.0054 


0.0052 


PWTCX5 xhr) 


680x28 


690X28 


690X28 


690x28 


690X28 




0.2%»/j(k»f/«i) 


34.7 


46.2 


45.9 


46.7 


47.2 




50.7 


56.9 


55, B 


56.3 


57.9 






30 


26 


26 


26 


26 






3.5 


8.5 


3.1 


5.9 


8.9 



(24) 

(24) 



2-42313 

48 



I m & n& 


A16 


17 


A18 


19 


A20 




A 


A 


A 


A 


A 




&& 












&& 




J3.SF 




At? 


xsntte(jis) 


lffi 


IS 


lffi 


lffi 


lffi 




c 
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